A series of three new benzohydrazone compounds, C 18 H 21 N 3 O 3 (1), C 19 H 23 N 3 O 3 (2), and C 18 H 20 ClN 3 O 2 (3), derived from the condensation of 4-diethylaminosalicylaldehyde with 2-hydroxybenzohydrazide, 4-methoxybenzohydrazide, and 4-chlorobenzohydrazide, respectively, in methanol, were prepared. The compounds were characterized by elemental analysis, IR spectra, 1 H NMR spectra, and single crystal X-ray diffraction. Compound 1 crystallizes in the monoclinic space group P2 1 with unit cell dimensions a = 6.2656 (6) 
INTRODUCTION
The condensation of carbonyl-containing compounds with primary amines produce Schiff base compounds bearing C=N double bonds, which is an essential structural requirement for biological activities, especially for antibacterial, antimicrobial, antifungi, and antitumor activities. [1] [2] [3] [4] Benzohydrazone derivatives are a kind of special Schiff bases bearing -C=N-NH-CO-Ph functional groups. As is well known, Schiff bases derived from salicylaldehyde and its derivatives have interesting biological activities. In recent years, considerable attention has been focused on the preparation and biological activities of benzohydrazone derivatives. [5] [6] [7] [8] During the search of literature, we observed that benzohydrazone derivatives have effective antibacterial activities; yet, the number of such compounds is relatively less than the usual Schiff bases. In order to investigate the crystal structures and antibacterial activities of benzohydrazone derivatives, in the present paper, 4-diethylaminosalicylaldehyde, a compound bearing lipophilic group, was used to prepare three benzohydrazone derivatives, C 18 X-ray Crystallography: Suitable single crystals of the three compounds were mounted on glass fibers for X-ray measurement. Reflection data were collected at room temperature on a Bruker AXS SMART APEX II CCD diffractometer with graphite monochromatized Mo-Kα radiation (λ = 0.71073 Å). Crystal structures of the three compounds were solved by direct method. All non-hydrogen atoms were refined anisotropically. The amino H atoms were located from difference Fourier maps and refined isotropically, with N-H distances restrained to 0.90(1) Å. The remaining hydrogen atoms were fixed at calculated positions and refined by using riding models. All calculations were performed using SHELX-97. 9 Crystal data and details of the data collection and the structure refinement are given in Table 1 . Hydrogen bonding information is given in Table 2 .
Antibacterial Test: The compounds were tested for their in vitro antibacterial activities against Staphylococcus aureus var. Oxford 6538, Escherichia coli ATCC 10536, Klebsiella pneumoniae ATCC 100131 and Candida albicans ATCC 10231 strains using the paper disc diffusion method (for the qualitative determination) and the serial dilutions in liquid broth method (for determination of the MIC). 10 Tetracycline was used as the reference drug. 
EXPERIMENTAL

Materials and
Methods: 4-Diethylaminosalicylaldehyde, 2-hydroxybenzohydrazide, 4-methoxybenzohydrazide, and 4-chlorobenzohydrazide were obtained commercially from Lancaster Research Chemicals. Solvents used were of analytical grade. Elemental analyses (CHN) were performed on a Perkin-Elmer 240C elemental analyzer. IR spectra were recorded on a Perkin Elmer Paragon 1000 spectrophotometer.
1 H NMR spectra were recorded on a Bruker DPX-400 instrument at 400 MHz with tetramethylsilane as the internal reference. Symmetry transformation used to generate the symmetry related atoms:
RESULTS AND DISCUSSION
Structure Description of the Compounds:
The molecular structures of compounds 1, 2, and 3 are shown in Figures 1, 2, and 3 , respectively. In each compound, the benzohydrazone molecules adopts an E configuration with respect to the C=N double bonds. The distances between C11 and N2 In 1, the dihedral angle between C1-C6 and C13-C18 benzene rings is 3.1(2)°.
In 2, the dihedral angle between C1-C6 and C13-C18 benzene rings is 72.5(2)°. In 3, the dihedral angle between C1-C6 and C9-C14 benzene rings is 18.4(2)°; the dihedral angle between C19-C24 and C27-C32 benzene rings is 31.1(2)°. It is notable that the molecule of 1, except for the diethylamino group, is much more planar than those of 2 and 3, which is better attributed to the formation of intramolecular O1-H1···N2 and N3-H3B···O3 hydrogen bonds in 1 ( Table  2 ). In each molecule of 2 and 3, there only exists one intramolecular O-H···N hydrogen bond ( Table 2 ). The corresponding bond lengths in the three compounds are comparable to each other, and also within normal values. 6, 8, [11] [12] [13] [14] For 3, all the bond values are similar to the positional isomer structure. 15 In the crystal structure of 1, molecules are linked through intermolecular O-H···O hydrogen bonds, to form chains running along c axis (Figure 4 ). In the crystal structure of 2, molecules are linked through intermolecular N-H···O hydrogen bonds, to form chains running along c axis ( Figure 5 ). In the crystal structure of 3, molecules are linked through intermolecular N-H···O hydrogen bonds, to form chains running along a axis ( Figure 6 ). In addition, π···π stacking interactions are observed among the benzene rings in the compounds ranging from 4.1 to 4.9 Å, as specified in Table 3 .
Antibacterial Activity: The antibacterial activities of the compounds as well as the reference drug are summarized in Table 4 . The results indicated that the compounds show from weak to moderate to effective activities against the growth of the tested strains. It is obvious that the activities of 3 are much more effective than those of 1 and 3, which might be caused by the Cl substituent of the compound. The Cl-containing compounds have been proved to have interesting biological properties. The activities for 1 and 2 are not good enough, and show no obvious rules. Compound 3 show moderate activities against Staphylococcus aureus and Klebsiella pneumoniae. However, it has effective activity against Escherichia coli, which is even stronger than Tetracycline. In addition, compound 3 is more effective than Tetracycline against Candida albicans. 
CONCLUSION
Three new benzohydrazone compounds derived from the condensation of 4-diethylaminosalicylaldehyde with 2-hydroxybenzohydrazide, 4-methoxybenzohydrazide, and 4-chlorobenzohydrazide, respectively, in methanol, were prepared and structurally characterized. The preliminary biological tests indicated that 4-chloro-N'-(4-diethylamino-2-hydroxybenzylidene)benzohydrazide has effective activity against Escherichia coli, which deserves further study.
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